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Exploring the genetic basis of 
early-onset chronic kidney disease 


Asaf Vivante'? and Friedhelm Hildebrandt! 


Nature Reviews | Nephrology Published Online 11 Jan 2016 


Early Onset CKD: 
Exploring the Genes 


Diagnostic group 


aHUs 


Nephrolithiasis or 
nephrocalcinosis 


Other 


Total 


Indication toruna Proportion of cases of Number 

gene panel early-onset CKD of known 
causative genes 

Microangiopathic 2.0% Q 


haemolytic anaemia. 
thrombocytopaenia, 


and AKI 

Known stone 1.6% (cystinosis 1.5%; oxalosis 0.1%) 30 

disease or 

nephrocalcinosis 

Other indicationsof 23.5% (renal infarct 7.2%; Not known 
genetic disease pyelonephritis or interstitial 


nephritis 1.4%; Wilms tumour 
0.5%; other systemic immunologic 
diseases 0.4%; granulomatosis 
with polyangiitis 0.4%; sickle 

cell nephropathy 0.2%; diabetic 
glomerulopathy 0.2%: other 
nonimmunologic causes 18.295) 


— 100% ~219 
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Percentage of cases caused 
by known genes (multiplied 
by fraction of all CKD) 


~60% (1.2%) 


21% (0.4%) 


Not known 


(~20%) 
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The Causative Mutations 


Whole exome sequencing identifies causative ® convex 
mutations in the majority of consanguineous or 

familial cases with childhood-onset increased renal 

echogenicity 
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Alternative Splicing in CKD 
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Nu mber of risk allele 


=!) 0-1(174) 
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a em rs478333, 
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Cumulative probability of CKD 


; 0 2.0 40 6.0 8.0 10.0 12.0 
apr iapell Follow-up period (years) 
0-1 174 167 156 123 102 76 37 
2 1027 968 922 772 569 401 170 
3 2122 1996 1878 1521 1154 824 373 
4 1642 1526 1438 1186 901 606 248 
5-6 116 110 103 83 67 49 22 
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Epigenetic memory in kidney (H ccs 
diseases 


Imari Mimura' 


Epigenetic mechanisms have been the focus of intensive research. 
De Marinis et al. demonstrated that high glucose levels exert 
stimulatory effects on activation histone marks, leading to the 
upregulation of thioredoxin-interacting protein (TXNIP) gene 
expression, which is proinflammatory. They also showed that the 
effect was reversed by the inhibition of histone acetyltransferase, 
suggesting a new therapeutic approach for improving diabetic kidney 
disease. Epigenetic changes are memorized as epigenetic memory 
that could exacerbate diabetic complications. 
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Hypertension pharmacogenomics: 
in search of personalized treatment 
approaches 


Top pharmacogenomic signals associated with blood pressure response and/or cardiovascular outcomes 


Rhonda M. Coope \Rsseciation Drug class Locus (SNP) Amocistedeliela Magnitude of effect 
BPresponse _ Thiazide NEDD4L (rs4149601) Gallele BP lowering: G allele associated with greater BP response 
and CV diuretic (-19.5 versus -15.0 mmHg SBP and -15.4 versus -14.0 mmHg DBP)** 
outcomes 


Adverse CV outcomes: G allele associated with reduced risk of CV 
outcomes in NORDIL B-blocker/diuretic arm (OR 0.52, P<0.0001)” 


Gallele (one or two copies) associated with increased risk of CV 
outcomes when a thiazide diuretic was not included in treatment 
(OR 8.94-10.7, P=0.051-0.022)* 


B-blocker | ADRB1(rs1801253 Callele Callele (arginine) homozygotes had greater BP response to 
[Arg389Gly}) metoprolol: -6.5 mmHg in 24h DBP more than G (glycine) allele 
carriers (P=0.0018)* 
ADRB1 (rs1801252 Aallele Aallele (serine) homozygotes had similar trend for greater DBP 
[Ser49Gly]) response to metoprolol (P=0.08)* 
ADRB1 Ser49/Arg389 Haplotype Ser49Arg389/Ser49Arg389 haplotype associated with greater BP 
haplotype response to metoprolol (-14.7 mmHg versus -0.5 mmHg in patients 


with the Gly49Arg389/Ser49Gly389 haplotype; P=0.006)** 
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The role of renin—-angiotensin-aldosterone system genes in the 


progression of chronic kidney disease: findings from the Chronic 


Renal Insufficiency Cohort (CRIC) study 
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Modulation of Polycystic Kidney Disease Severity by 


Phosphodiesterase 1 and 3 Subfamilies 
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Jason L. Bakeberg,' Wells B. LaRiviere,* Vincent C. Manganiello,* Charles V. Voo 
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Table 2. Age at ESRD and patient death by mutation class 
Mutation Class N Age (yr) at ESRD* Age (yr) at Patient Death® 


PKD1 truncating 249 52.5 (51.2 to 53.9) 65.2 (62.7 to 67.7) 
PKD1 IF indel 32 58.6 (54.9 to 62.4) 71.6 (67.3 to 75.9) 
PKD1 NT 152 70.8 (67.5 to 74.2) 77.5 (74.6 to 80.5) 
PKD2 213 80.0 (77.1 to 82.8) 79.1 (76.6 to 81.6) 
NMD 61 77.5 (72.1 to 82.9) 80.1 (75.3 to 84.8) 


“Data derived from Kaplan-Meier survival analysis and expressed as means 


and 95% Cls. P<0.001 by log-rank test. 
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The PROPKD Score: A New Algorithm to Predict 
Renal Survival in Autosomal Dominant Polycystic 
Kidney Disease 


Multivariate Cox analysis 


= ; 
Variable Patients (n) HR (95% Cl) tne ae Ree, PValue pore a 

Sex 

Female 541 0 

Male 432 1.55 (1.29 to 1.88) 1.27 to 1.89 <0.001 1 
Hypertension before age 35 yr 

No 679 0 

Yes 294 2.11 (1.71 to 2.61) 1.71 to 2.62 <0.001 2 
=1 urologic event before age 35 yr 

No 734 0 

Yes 239 1.73 (1.38 to 2.18) 1.35 to 2.24 <0.001 2 
Mutation 

PKD2 186 0 

PKD1 nontruncating 239 2.27 (1.57 to 3.28) 1.61 to 3.18 0.002 2 

PKD 1 truncating 548 4.75 (3.41 to 6.60) 3.63 to 6.60 <0.001 4 


95% Cl, 95% confidence interval. 
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Are the clinical data required available ? fie. age at 
treatment for hypertension AND age at first urological event*) 
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Secreted frizzled-related protein 4 predicts progression 
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Gam sFRP4 5-30 ng/mL 
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Clinical and Population Studies 


APOLI Genotype, Kidney and Cardiovascular Disease, 
and Death in Older Adults 


Kenneth J. Mukamal, Joseph Tremaglio, David J. Friedman, Joachim H. Ix, Lewis H. Kuller, 
Russell P. Tracy, Martin R. Pollak 


Arterioscler Thromb Vasc Biol. Feb 2016;36:398-403 
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Genetic African Ancestry and Markers of Mineral 
Metabolism in CKD 


Orlando M. Gutiérrez, Afshin Parsa, Tamara Isakova, Julia J. Scialla, Jing Chen, John M. Flack, Lisa C. Nessel, 
Jayanta Gupta, Keith A. Bellovich, Susan Steigerwalt, James H. Sondheimer, Jackson T. Wright Jr, Harold |. Feldman, 
John W. Kusek, James P. Lash, and Myles Wolf 


Clinical Implications 
and Guidelines 


Genetic Testing: 
Clinical Implications 


e Provides a definitive diagnosis 
e Enables genetic counselling for family planning 


e Enables unnecessary diagnostic procedures, 
tests and treatments to be avoided 


e Early detection and treatment of asymptomatic 
(or subtle) extrarenal manifestations 


Nature Reviews | Nephrology Published Online 11 Jan 2016 


European Renal Best Practice 
Guideline 


1.4.4. We do not recommend living donation from a genetical- 
ly related donor in patients who are suspected to have atyp- 
ical HUS as their underlying kidney disease unless the 
responsible mutation has been conclusively excluded in the 
donor. (1D) 


1.5.5. We suggest that children with steroid-resistant nephrotic 
syndrome undergo appropriate genotyping before wait-listing 
them for kidney transplantation. (Ungraded Statement) 
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KHA-CARI Autosomal Dominant Polycystic Kidney Disease Guideline: 
Counseling 
GUIDELINE RECOMMENDATIONS* 


b. We recommend adults and children at risk of 
autosomal dominant polycystic kidney disease are 
referred to their regional genetics service for genetic 
counseling if they are interested in and would like to 
discuss (2A) the following: 

i. Inheritance pattern and their risk of disease 
ii. Predictive testing (via renal imaging and/or 
molecular genetic testing) and associated issues 
iii. Family planning and prenatal testing options 
(including preimplantation genetic diagnosis) 


a. We recommend that adult patients diagnosec 
autosomal dominant polycystic kidney diseas 
referred to their regional genetics service for g: 
counseling if they are interested in and would | 
discuss (2B) the following: 

i. Inheritance pattern and clarifying/commu 
ing disease risk to family members 
ii. Molecular genetic testing (role, indication 
interpretation) 
iii. Family planning and prenatal testing options 
(including preimplantation genetic diagnosis) 
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STUDY PROTOCOL Open Access 


A protocol for the identification and validation ©" 
of novel genetic causes of kidney disease 
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+ Study design 

* Phenotypic/genotypic heterogeneity 
* Regulatory and ethical concerns 

«* Lack of cost effectiveness analyses 


+ Limited availability and lack of education 
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